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Presentations: Setting the Context 
Presentatiosn are available at https://www.tucsonaz.gov/water/one-water 
 

Why are we here? What are the benefits of stormwater management – Timothy 
Thomure, Tucson Water (Presentation link) 
Presentation summary 

 A One Water Vision for the community requires exploring all available water resources; 
rethinking traditional water resource “roles, ”and determining the most beneficial uses. 

 There is an existing opportunity to consider green infrastructure as part of a community 
stormwater assessment at different scales. 

 There is current political interest in stormwater and green infrastructure.  

 Timing is right to think about the future of Green Infrastructure in Tucson. 
Group comment and questions 

 The potential service of flood mitigation is important and needs to be part of the 
conversation. Neighborhood flooding issues are important in the community. 

 

Stormwater in Pima County: A Blessing and a Curse - Evan Canfield, Pima County Flood 
Control (Presentation link) 
Presentation summary 

 Rainwater and stormwater can offset potable outdoor use, but a large gap exists 
between plant demand and precipitation - we have to overcome that gap. 

 The Return on Investment (ROI) for GI done by Impact Infrastructure provides big 
picture value for GI, but benefits cross many disciplines and makes the case for multi-
jurisdictional collaboration - ROI doesn’t pencil out for just one sector or agency. 

Group comments and questions 

 We’re not currently investing in maintenance, but it is an important issue.  Who 
maintains de-centralized infrastructure? We don’t yet have an answer. Some cities have 
“adopt-a” programs. Some neighborhoods are very active.  

 Nationwide rivers are being impacted by stormwater components (bacteria, trash, etc.). 
If we are concerned with addressing clean-up of rivers, the focus will be on stormwater. 
GI is a preferred method for mitigating stormwater effects.  

 ROI calculations often assume that systems are being maintained; yet ROI decreases 
with rising maintenance issues. Watershed Management Group has found maintenance 
often drops off after the first couple of years.  

 
 

Trends in Green Stormwater Infrastructure Research  - Tom Meixner, University of 
Arizona (Presentation link) 
Presentation summary 

 In the past, the idea was to get the water out fast. Now the focus is on finding ways to 
slow it down, channel it and use it. This region has a very large opportunity to store 
water in the ground compared to other regions, particularly in the plant and tree root 
zone. 

 A UA research group is working to identify and help solve urban stream problems. The 
wash response is directly related to how “connected” the built drainage system is. 

https://www.tucsonaz.gov/water/one-water
https://www.tucsonaz.gov/files/water/docs/Green_Stormwater_Infrastructure_Summit.pdf
https://www.tucsonaz.gov/files/water/docs/Green_Stormwater_Infrastructure_Summit.pdf
https://www.tucsonaz.gov/files/water/docs/Stormwater_in_Pima_County.pdf
https://www.tucsonaz.gov/files/water/docs/Trends_in_Green_Stormwater_Infrastructure_Research.pdf
https://www.tucsonaz.gov/files/water/docs/Trends_in_Green_Stormwater_Infrastructure_Research.pdf
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 Current research involves re-sensoring drainages that were monitored in the 60s and 
70s and installing sensors on new GI sites before work is done to monitor pre/post site 
changes (known as “Gold Standard” the before/after change). 

Group comments and questions: 

 In June when the ground is baked and hard, does the water flow off faster? After it’s 
saturated does it flow faster?  

o Have never seen truly saturated ground in this area.  
o City of Tucson just found an old report on this topic that can be shared, which 

identifies areas where dentention is not feasible due to soil type. 
o Location is a big issue. Studies in Sierra Vista indicated that in some places the 

ground saturates immediately, and others not. There are areas in Tucson with 
less permeable soil.  

 Are there any maps of infiltration across town?  
o There are also soil surveys that are used by hydrologists to determine infiltration 

differences.  These are typically augmented with mapping or estimates of 
impervious surfaces from roadways, parking lots and rooftops. 

o City of Tucson has identified areas where retention is likely not feasible.  

 Many of the watersheds here are long and skinny. In this type of watershed where are 
good strategic locations for GI?  

o This depends on the specific goal. Alamo Wash is a good example: The 
headwaters are the Park Place Mall where there is a lot of impervious cover and  
need for shade. Look for choke points in Alamo wash that are creating issues – 
nuisance flooding locations are an indicator of a potentially larger problem. Start 
from those locations and work out from there. 

 Is there a design standard for how to plant a parking lot tree that will last more than 7 
years? 

o Yes, but we have to consider costs and tradeoffs to the landowner. The city is 
now requiring this for new developments. Understanding and knowledge is 
increasing.  

 At what scale do we have to install GI features to have an impact? Rather than siting GI 
close to the problem area, would working higher up in the watershed be less resource 
intensive? 

o There’s a trade-off. You need to model the system. “Closer to the problem” is a 
good rule of thumb for where to start.  

 How do we get political support for the technology that we know works? There is a lot 
of pushback right now to go over current standards, and political support is often 
minimal.  

o  Mayor and Council are interested in GI and very supportive.  Pima County has a 
new Detention/Retention Manual that has been adopted by the Board of 
Supervisors.  We need to identify ways to enable plan reviewers to pursue those 
opportunities. We have developed Case Studies that show real life examples, but 
we need more.  

o Forums like this help policy makers understand the costs and benefits. We need 
to frame this in the context of community benefit. Private/commercial examples 
(i.e. retail) are primarily considering their own costs and benefits, not the 
community level.  
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 Homeowners vs. commercial: Many landscapers may not want to pursue these 
approaches if it means a tree may not look good all year. But saving money on irrigation 
is a win for commercial developers and transportation engineers.  

 How do we frame the community benefit context of GI to an individual developer 
looking at increased costs on their lot? We have to shift thinking from cost of 
development to greater benefit to community 

o If we had a source of GI funds we could add GI to commercial developments as a 
community “value-added.” This fund could be used to augment/enhance 
development. We could invest with the developer to get the broader benefits for 
the community.  

o Learning from the Albuquerque LID conferences, it is essential to bring in the 
development community early on into this discussion.   

o We included developers in the development of the PAG Regional Council 
resolutions 

 

The City of Atlanta Green Infrastructure Strategic Action Plan - Susan Rutherford, City of 
Atlanta (Presentation link) 
Presentation summary 

 Green Infrastructure Strategic Action Plan a product of staff initiative and investment. 
Completed product was fully supported by department and municipal leadership. 

 Green infrastructure has value outside of mandated combined sewer overflow 
reduction requirements; addresses neighborhood flooding, urban creek degradation 
and water quality problems. 

Group comments and questions: 

 What level of staff is driving this initiative? 
o Susan is the primary person leading the effort. The Mayor’s Director of 

Sustainability is the highest level person involved so far (cabinet level). There are 
mainly professional level staff involved. 

 What is the municipal options sales tax? 
o  Last summer the city council passed a resolution that allowed for a 1 cent, voter 

approved, sales tax. A portion of this can be used for stormwater management.  
 

Managing Stormwater and Reducing Flooding in a Multi-Permittee Environment - John 
Tennert, Clark County Flood Control District (Nevada) (Presentation link) 
Presentation summary 

 Flood Control District is the lead permittee for multi-jurisdictional, regional stormwater 
permit. This creates demand for collaboration with other co-permittees 

 Co-permittees have different levels of resources and levels of engagement – makes 
coordination a key reality 

 Green infrastructure for infiltration is not possible in the Las Vegas area because of soil 
chemistry. There is a need for water quality treatment of stormwater prior to discharge 
into Lake Mead. 

Group comments and questions 

 The regional flood control district funds all the wet weather water quality monitoring. 
The Southern Nevada water authority also does dry weather water quality monitoring.  

https://www.tucsonaz.gov/files/water/docs/Green_Infrastructure_Strategic_Action_Plan.pdf
https://www.tucsonaz.gov/files/water/docs/Las_Vegas_Valley_Stormwater_Quality_Program.pdf
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 This work involves  a lot of public outreach and information. The Flood Control District 
develops materials and the jurisdictions tweak these to suit their own needs.  

 

Innovating Funding and Green Infrastructure for Stormwater Management – Matt 
Robertson, District of Columbia Department of Energy and Environment (Presentation link) 
Presentation summary 

 Green infrastructure is a key component of DOEE’s stormwater quality control 
requirements. It is built into the District’s MS4 permit. 

 On-site retention program requires green infrastructure for new development and 
redevelopment 

 The stormwater credit trading program is taking off as a way to foster a market based 
approach to private sector green infrastructure. 
 

Group comments and questions 

 How are the different manuals and guidance coordinated between the different 
departments? 

o All the coordination happens through the Department of Consumer and 
Regulatory Affairs. DC water has the most dissimilar regulations, so that was 
more difficult.  

 Was there a driver that led to this funding? 
o The MS4 permit. DC has one of the most aggressive permits in the nation, with 

specific targets. Chesapeake Bay coordination also helped drive it. In Chesapeake 
Bay the major pollutants from agriculture are now decreasing. Development is 
the one sector where pollution is increasing – this is a big concern. For now this 
is being closely watched by the EPA. 

 The major contribution from the private sector is through the stormwater retention 
credit trading programs. If the developer can’t meet the retention standard, they can 
purchase credits from another entity, or conduct off-site mitigation to augment, or they 
can pay a fee. So far there have been 10 successful trades. It is very innovative.  

 

Panel discussion 
Further discussion of Atlanta, Susan Rutherford, example 

 There is a localized flooding issue, but the primary issue is stormwater management. GI 
is focused on solving a water quality issue. Many major tributaries flow into the 
Chattahoochee River. All the streams are on the state’s 303(d) list for various pollutants 
and sediment.  

 Flow is a surrogate indicator. For retention standards the goal is to sequester it before it 
gets into stream and river systems. These streams may be small, but they are still 
protected under the Clean Water Act.  

 
Economic impacts of GI 

 Atlanta: The 9 million gallon pond became the centerpiece of a park, and development 
followed.  

 DC DOEE: Unsure what the overall economic effect of retention credit trading in DC has 
been. TNC has done some work with this.  

https://www.tucsonaz.gov/files/water/docs/Hitting_the_Streets_with_Green_Infrastructure.pdf
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 Comment: Maintenance is a big issue and there are opportunities to combine this with 
job creation. There has been some limited training for companies on how to do this 
maintenance. Looking for ways to get unemployed sector involved. This hasn’t been 
figured out yet  

 
Challenge of bringing agencies and organizations together.  

 How did Atlanta get from a group of similarly motivated staff to where they are now? It 
started as a basic need for better coordination across departments. Completing the plan 
was a big milestone and helped legitimize the effort – it gave people something to show 
and reference (a document). Developing the plan took 2-3 years because it wasn’t in 
anyone’s job description. Now the new commissioner wants the city council to adopt a 
plan, but wants it to be re-written as a watershed management plan. The group is 
emphasizing the multi-agency nature of the plan.  

 DC DIEE: Permits are a motivator. They are very specific and require agencies to do 
things. These agencies know it’s not possible to meet these goals without working 
together.  

 Clary County, NV: Coordination is driven by the permit. All entities are in the boat 
together, and all are equally responsible. However, there are questions in the flood 
control district about why this level of liability has been invited in.  

 
All of the speakers’ examples are driven by major regulation/permits. Would you be doing this 
work without that?   

 Las Vegas probably would not.  

 In Atlanta the program is more voluntary, it’s not completely regulatory driven. The 
permits are not very specific. The consent decree had no GI requirements. They are 
trying to emphasize the multiple benefits of GI. Another driver is maximizing 
infrastructure investments. All infrastructure is in need of maintenance, so if you can get 
multiple benefits out of this by implementing GI that is great.   

 The DC MS4 permit is unique. They answer directly to the EPA. Without EPA region 
making green infrastructure a priority, it’s unclear if it would be as prominent in DC’s 
program.  It would likely depend on political leadership and direction.  

 
Hypothetical situation to DC DOEE: Could a school with a detention basin in their yard enter into 
the credit trading system?  

 You cannot generate credits by implementing a practice that is a regulatory 
requirement. However, credits are available for landowners that are not regulated, or 
exceed regulatory minimums. 

 If homeowners install rain gardens to prevent flooding, that could theoretically generate 
credits that could be sold.   

 

Small Group Discussions 
Group 1: How can we foster collaboration to achieve multiple benefits? 

 Bring diverse stakeholders together 
o Get regulators and regulated together 
o Connect with maintenance/parks people (“boots on the ground”) 
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o Grow political support 
o Key stakeholders – water providers, stormwater quality, flood control, streets, 

parks, landscaping/maintenance, non-profits, developers 

 Strong leadership to coordinate and align 

 In communication/education focus on property damage impact, public safety and 
property values 

 Role of non-profits: They have a “trusted role” and an independent voice; more 
flexibility than agencies 

 Funding sources 
o Shared funding 
o Dedicated sources help support continuity 
o Disaster mitigation grants 
o FEMA 

 Importance of forums  - formal ones like this, informal ones like brown bags 

 Formal agreements between entities 

 Standard regional regulations – so developers know what to expect.  

 Cross-jurisdictional planning; inter and intra departmental collaboration 

 Infrastructure that reduces costs to developers 

 Establishing a mindset of collaboration can take time (ex: Yauger Park took 20 years) 

 Incorporate early in plan review 
 

Group 2: How can we reduce barriers and pursue opportunities to address multiple goals?  
 Single focus agencies that don’t see this as their role. Cultural barriers and standards 

used as barriers 
o Reduce “stymie” factor 
o Leadership allows innovation 
o True believers 
o Reframe the problem as “public safety” 

 Inertia/resistance to change and systemic thinking at director level 
o PAG standards have regional buy-in, but there is inconsistency between City and 

County and departments 
o LID working group 

 Sense of isolation 
o Small, focused task groups build strong connections 

 Things need to filter down to “low” level line staff and contractors 
o Overcoming the ‘cookie cutter development’ mentality of simply recreating what 

has worked in the past 
o Retraining 
o Policy changes aren’t enough 

 Current standards and procedures can be barriers to solutions 
o Need efforts to increase consistency 
o Site design and review sequence 

 Information to share with stakeholders 
o Economics – benefit valuation studies 
o On site retention 

 Right of way tree standards 
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o Revisit purpose 
o Other updated examples 

 LID Working Group needs focus and a plan 
o PAG is a valuable resource and enabler (regional, multi-political, research 

capable)  

 

Group 3: What are creative funding opportunities for GI?  
 DOEE funding  

o Storm water utility (based on size of property; tiered) 
o Water rate payer (GI, potable use)  
o 5 cent fee on plastic bags (to support stream restoration) 
o Federal grants (several sources) 
o Apply for grants = Green Streets 
o Not retrofit (Riversmart Homes. Double-dip into fee discount when voluntarily 

go beyond).  
o Funds used to sweep streets 
o Public-private partnerships – DOEE does not do this, but aware of other local 

regions that have P3 (Public-Private Partnerships) 
 

 Maryland 
o Municipal bonds for MS4 
o Surface quality related 
o Need to meet stormwater (Governor) 
o Several counties have formed or investigated P3s for stormwater retrofits. 

 Nevada: ¼ cent transportation gas tax 

 Most western region = quantity; eastern region = quantity + quality 

 First flush is not necessarily GI for trash control; use trash traps to get first flush 

 Arizona 
o Pima County Regional Flood Control District ($2 million for maintenance) 
o ADOT ($12 million for street cleaning) 
o Street sweeping: TDOT – Previously had $1million,which has decreased. Cut in 

staff-inspectors. 
o Tax levy: County-wide for flood mitigation. Stormwater packet 

 City of Tucson  
o TDOT - Street maintenance is responsible for GI. Need to incorporate all 

technical standards. 
o ES fee 
o Tucson Water: rainwater harvesting 

 Alamo Wash and Ruthrauff stormwater analysis: Joint co-funding by Pima County & City 
of Tucson 

 How to fund innovative projects 
o City of Tucson, Tucson Water conservation fund ($350,000 for projects). Initial 

rounds to see who is applying; how to achieve other objectives 
o Need support by elected officials and public.  
o In Tucson we need to break the perception of engineers vs. “green folks” 
o Need multiple funding sources  
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o How to get buy-in from constituents, for things like raising fees? In DC they have 
done marketing work to find out how people perceive GI; are they aware of 
benefits? Social marketing research found that the plastic bag fee helped to 
reduce use of bags.  

o People need to know where the funding goes. If a law is passed, you should 
stipulate all the things it can be spent on.  

 

Group 4: How can public agencies and community organizations support each other and 
a green infrastructure strategy? 

 Identify issues, drivers and barriers. Recognize that these may be different for different 
groups.  

 Identify solutions. Talk to each other to assess the issue. 

 Identify means of sharing resources and funding. Partners bring different opportunities 
to the table.  

 Clearly define and explain the different benefits of GI for multiple audiences, and how 
they are measured.  

 Create a GI certification program 

 Pubic involvement, discussion amongst all stakeholders, forums 

 Non-profit GI advocacy 

 Ambassadors for neighborhoods 

 Education 

 Lower permitting barriers 

 Data, metrics, numbers 
 

Synthesis: Big Ideas from the morning 
 Lots of potential here 

o “One water” concept works very well here 
o Impressive to have such a wide variety of people involved and here today 
o Inter-agency cooperation is not always easy, but today has been good 
o Inspired by the breadth of experience in this region 
o Feeling hopeful. We know we have pockets of expertise in the community. Hope 

we come out of this energized. Think we’re ready to take some action. This is a 
cross-section of the group that can really do that.  

 Learning from other examples 
o There are inspirational ideas from arid environments – rainwater harvest as 

water use and water quality improvement measure.  
o Stormwater trading credits is an exciting idea 
o Examples from other areas that are farther ahead of us is helpful 
o Take the temporal aspect into consideration to be able to propel our efforts 

forward, using other examples.  

 Need to link different disciplines, communicate info – have mental flexibility to adapt 

 Increasing temperature and decreasing rain means increasing demand on existing water 
infrastructure 

 A variety of funding sources are needed, some need to be municipal (e.g. taxation) 
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 If you don’t have external drivers of change, you’ll need to create your own drivers. 
Getting people to spend money on these things is hard. 

 Be opportunistic for stormwater management; may need to be initially framed as public 
safety 

 Need regional leadership to help herd cats – PAG could have stronger role 
 

Mapping Activity 
Participants worked in small groups to collaboratively place new green infrastructureI for 
stormwater management on maps in ways that meet as many shared goals as possible.  

 

Next steps 
Participants filled out individual feedback forms in response to the two questions below, and 
discussed briefly as a plenary group. Following here is a synthesis of all written and discussed 
ideas, organized by theme. 
 

What actions would promote the goals of green infrastructure (in Tucson) that were 
identified today?  
 

Outreach, engagement and education 

 Increase diversity of engagement: bring in developers, commercial owners, regulatory 
community, maintenance people, architects, and transportation; run a facilitated 
session with developers and commercial owners with similar exercise 

 Educate and involve the community: engage public; more work with NGOs; get the word 
out through presentations to agencies, politicians, community groups, newspaper/TV; 
build political support; diversify opportunities or incentives to participate in events that 
foster exposure and learning 

 Get buy-in from local leadership: Tucson and Pima County, County Administrator, Board 
of Supervisors, senior management, PAG  

 Enhance and support inter-agency collaboration: pull together multiple agencies; work 
for sustained collaboration; identify funding to support multiple agency involvement 

 Develop and promote demonstration projects: identify GI elements that could be 
inserted into existing projects; use PAG maps to plan for demo project; regional scale 
road project incorporating GI/LID with interpretive information along multi-modal path.  

 
Communication  

 Tailor the message to the audience: communicate costs and benefits to the public in 
simple terms; explain benefits to each agency or stakeholder group; a coherent, simple 
messaging program to educate the public 

 Reframe the conversation: focus on human, social and financial benefits; demonstrate 
the links between GI and economic development, community health, and public safety 

 Share examples: Identify cost/benefit of GI practices through AutoCASE examples and 
make these available, accessible and understandable to the general population 
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 Develop community education materials: a summary of GI/LID to date; a manual 
comparing costs/benefits of traditional infrastructure with GI  

 
Funding 

 Identify new funding sources: shared funding; collaborative funding mechanisms; more 
grant opportunities; develop plan to fund GI  

 Explore new/alternative funding options: explore flexible/innovative models that allow 
cross-jurisdictional project planning and implementation; develop regional mechanisms 
for leveraging limited resources; show demand for homeowner subsidies; explore GI 
funding in RTA projects and others (credit programs) 

 Include maintenance: identify/include funding source for GI implementation and 
maintenance 

 
Strategic Planning 

 Develop cross-jurisdictional mission, vision and goals for GI  

 Develop a regional GI/Stormwater plan: multi-stakeholder with metrics; action plan for 
Tucson Basin; establish regional priorities/targets, strategies, locations and funding; 
connect to river restoration plans; get GI set aside in corridor projects 

 
Data and analysis 

 Make existing data more regionally accessible: aggregate existing GI spatial data; make 
data uniform; develop regional databases to facilitate stormwater utilization 
opportunities; develop current, updatable spatial layer 

 Expand analysis: More economic benefit analysis; mapping to prioritize areas that meet 
multiple objectives; additional resource evaluation involving data collection on "made" 
water amounts and storm geographic variability and rainfall amounts; assess effects of 
increasing temperature and decreasing rainfall on existing infrastructure; quantify 
ancillary benefits to improved roadway maintenance 

 
Policy 

 Explore incentives: connect a credit program to Green Streets Requirements or 
mitigations sent to C2E for community grants; stormwater management entitlement 
incentives 

 Support for decision-makers: petition ADEQ, FEMA, USACE, and EPA to allow more 
creativity in permitting and regulatory responses; create a GIS Policy Book; give 
reviewers more tools to implement GI 

 Develop uniform policy/approach for GI: establish a committee like Atlanta example; 
explore formation of a stormwater utility 

 
 
 

What suggested next steps do you have for the coordinating group?  
 

Outreach, engagement and education 
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 Increase diversity of engagement: bring in developers (and eco-developers), engineers, 
Living Streets Alliance, transportation, maintenance, parks, landscapers, health, NGOs, 
private interests 

 Work with communities: engage citizens in implementation and maintenance 

 Build public education: quantify and promote benefits of GI to foster public trust; series 
of public meetings in ward offices; use existing examples to educate public on benefits 

 Enhance collaboration: improve inter-agency coordination and communication; develop 
a facilitated method of collaboration; do a real-life mapping exercise with coordinating 
agencies 

 
Communication 

 Develop messaging: develop messaging that can be used by all members of this group 

 Talk to other communities: begin dialogue with water managers in Prescott area who 
are very concerned that rainwater/stormwater harvesting statewide would curtail their 
water management plans 

 

Research and analysis 

 Community/social research: what are the impediments to more widespread GI 
adoption; explore community demand for GI; what is voter willingness to pay? 

 Data and analysis needs: acquire better data on performance of GI; need minimum 
temperature heat map; evaluate cost of maintenance; evaluate ROI on stormwater 
quality benefits to ephemeral systems; quantify temperature and wind velocity at roof 
level (for roof GI); record impacts/benefits to roadway infrastructure; explore how GI 
can help improve riparian environment and restore surface flows  

 Improve data access: consolidate all available info and data into a “virtual site” to share 
with community 

 Maintenance: host a maintenance brainstorm; develop maintenance plans for the 
Tucson Basin; develop GI maintenance guidelines 

 
Funding 

 Develop path to fund GI: figure out how to campaign for a new funding source; identify 
funding mechanisms for maintenance; explore credit trading and rebates; better utilize 
non-profits 

 
GI Group  

 Formalize group: Develop a formal collaborative document - charter, agreement, MOU; 
revamp the GI/LID working group 

 Follow-up from this meeting: share progress on identified actions; establish brown bag; 
develop an email group on linked in or Facebook; GI newsletter; continue this series 
with meetings at appropriate intervals; put some work onto partners; regroup in 2-3 
years to assess progress 

 
Regional collaboration options 

 Enhance PAG’s role: regional collaboration through PAG; develop GI committee with 
PAG as the coordinating entity; PAG as forum to facilitate information exchange 
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 New group(s): Assemble a workgroup to create a GSI Policy Book for Tucson/Pima 
County; Regional Stormwater Council - technical advisory, policy advisory, development 
standards, public communication, redevelopment standards 

 
Planning and Policy 

 Strategic Plan: identify unifying/common goal; establish long term priorities 

 Integration with existing projects/plans: Get RTA to include GI as part of all projects  
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